An in-the-groove view of DNA structures in complexes with proteins.
DNA structures bound to transcription factors are studied by using the crystal coordinates of complexes. Structural characteristics which are found at the sites where a protein secondary structure, an alpha-helix or a beta-sheet binds, can be understood in terms of fitting of the concave surface of the DNA major groove and the convex surface of the protein secondary structure; the former changes, becoming narrower or wider so that it fits the latter. An alpha-helix, independent of which groove it binds to, tends to produce a narrow major groove and a wide minor groove. When the major groove becomes narrower, the DNA helix axis bends around the major groove. Bending of DNA, which is overall structural change, is achieved by changes in local parameters (in particular, the roll parameter) so that an intermediate feature, the groove, fits the protein surface.